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INTRODUCTION 


This  article  is  an  analysis  of  alternative  heating  source  fires. 
The  first  part  examines  1983  fires  involving  chimneys,  woodstoves, 
electric  heaters,  gas  heaters,   salamanders,  coal  stoves  and  kerosene 
heaters.     The  second  part  looks  at  chimney  and  woodstove  fires  over 
several  years. 

1983  ALTERNATIVE  HEATING  SOURCE  FIRES 

Heating  equipment,  whether  central  heating  furnaces  or  alternative 
heating  sources,  was  involved  in  24%  of  residential  fires  in 
Massachusetts  during  1983. 

The  following  is  an  analysis  of  fires  caused  by  alternative  heating 
sources  such  as  chimneys,  woodstoves,  coalstoves,  portable  electric 
and  kerosene  heaters,  and  gas  heaters. 

1983  ~  WOODSTOVE  AND  CHIMNEY  FIRES 

When  looking  at  woodstove  and  chimney  fires,  we  found  that  they 
were  not  completely  separate  groups  of  fires,   i.e.  most  woodstove 
fires  were  chimney  fires.     Only  45  of  the  391  woodstove  fires 
occurred  outside  of  the  chimney. 

We  analysed  391  fires  involving  wood-burning  equipment.  These 
fires  included  279  woodstoves,  7  wood-burning  furnaces,  3  antique 
cookstoves,   1  wood-burning  boiler,  and  1  combination  wood  and  oil 
furnace.      (  For  the  sake  of  simplicity  and  brevity,  we  have  referred 
to  all  these  kinds  of  equipment  as  woodstoves.) 

385  of  these  391  woodstove  fires,  or  99%,  occurred  in  residential 
occupancies.     371  were  in  one-family  dwellings,  making  chimney  and 
woodstove  fires  primarily  a  single  family  home  fire  hazard.     2  took 
place  in  garages;   1  in  a  mobile  home;   and  12  happened  in  other 
occupancies . 

CAUSES  OF  WOODSTOVE  FIRES 

65%,  or  251  of  the  391  woodstove  fires  studied  were  caused  by  lack 
of  maintenance   (i.e.   a  dirty  chimney).     Creosote,   soot  and  pitch 
built  up  inside  the  chimney  and  was  ignited  by  the  heat  of  the 
woodstove. 

46  were  caused  by  an  installation  or  construction  defficiency. 
This  includes  faulty  flues,  cracked  and  faulty  chimneys,  and 
woodstoves  installed  too  close  to  combustibles. 

41  of  these  fires  were  due  to  operational  def f iciencies  or  misuse 
of  the  heat  ignition   (  woodstove  in  these  cases) .     This  includes  — 
overloading  the  woodstove,   causing  it  to  overheat,  using  flammable 
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fluids  in  the  woodstove,  and  improper  start-ups  and  shut-downs 
of  the  equipment. 

33  woodstove  fires  were  caused  by  combustibles  being  too  close 
(carpeting,  wood  boxes,  clothes,   furniture,  etc.). 

16  had  unknown  causes;  9  were  started  by  a  flying  spark  or  ember; 
and  three  were  due  to  a  part  failure  such  as  the  stovepipe  breaking. 


Unknown 


CoTtTibustible 
Too  Close 


BY  MONTH 

More  of  these  fires  occurred  during  December  and  March  than 
other  months.     A  possible  explanation  for  this  is  that  December 
is  frequently  the  first  really  cold  month  where  people  are  regu- 
larly using  their  woodstoves,  using  them  for  longer  periods  and 
keeping  them  at  higher  temperatures.     March  is  much  later  in  the 
heating  season  and  the  creosote  has  had  time  to  accumulate.  As 
noted  earlier,   creosote  accumulation  is  the  major  cause  of  wood- 
stove  -related  fires. 

CHIMNEY  FIRES 

During  1983  there  were  546  chimney  fires  in  the  Commonwealth, 
occurring  predominatly  in  one-family  dwellings.     346  of  these 
chimney  fires  involved  woodstoves  and  nearly  all  of  them  were 
due  to  creosote  accumulation   (dirty  chimneys) . 


page  3 


CASUALTIES  AND  LOSSES 

During  1983  there  were  two  civilian  deaths,  ten  civilian  injuries, 
and  one  firefighter  injury  in  chimney  and  woodstove  fires.     The  two 
deaths  occurred  during  the  middle  of  the  night,  in  residences,  and 
were  caused  by  woodstove  fires. 

the  estimated  dollar  loss  for  woodstove-related  fires  is  $688,840. 

CONCLUSION 

We  have  seen  that  chimney  and  woodstove  fires  are  primarily  a 
one-family  dwelling  problem,  and  that  most  are  caused  by  dirty 
chimneys/  lack  of  maintenance.     This  makes  it  overwhelmingly  clear 
that  regular  chimney  sweeping  can  prevent  most  of  these  fires.  It 
is  also  clear  that  proper  installation  of  woodstoves  and  the  proper 
construction  of  chimneys  to  be  used  regularly  for  heating  are  imperative 
to  fire  safety. 

1983  ~  ELECTRIC  HEATER  FIRES 

We  studied  15  fires  in  1983  involving  portable  electric  heaters. 
One  of  these  was  an  electric  toe  heater/warmer  and  one  was  a  wall 
space  heater. 

Five  of  these  fires  started  when  a  combustible   (  rug,  bedding, 
paper,  clothes)  was  too  near  the  heater.  Five  started  when  the 
heaters  were  left  unattended.     The  automatic  thermostat  control 
failed  in  three  of  these  fires.     One  was  due  to  an  electrical  short 
circuit  and  one  was  an  old  and  worn  heater. 

Four  electric  heater  fires  occurred  in  one-family  houses;  two 
were  in  mobile  homes.     One  electric  heater  fire  occurred  in  a 
nursing  home;   one  on  a  boat;   one  in      metal  products  manufacturing; 
one  on  a  construction  site;  and  one  in  a  garage. 

CASUALTIES  AND  LOSSES 

Electric  heater  fires  caused  two  civilian  injuries  and  an  estimated 
$33,100.     in  oroperty  damage. 

CONCLUSION 

We  have' found  that  most  electric  heater  fires  start  when  the  heater 
is  used  incorrectly  and  the  heater  itself  malfunctions.     It  is  important 
to  check  for  a  UL  tag  before  purchasing  an  electric  heater  to  ensure 
that  it  meets  some  minimum  safety  standards.     It  is  also  very  wise  to 
thoroughly  read  the  manufacturer's  directions  before  use.  Electric 
heaters  must  not  be  operated  unattended;   and  combustibles  must  be  kept 
far  from  these  heaters  at  all  times. 
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1983  -  GAS  HEATER  FIRES 

We  analysed  11  gas  heater  fires  occurring  in  1983.     These  included 
natural  gas  and  liquid  propane  gas  fueled  heaters. 

Four    of  these  fires  were  caused  by  combustibles  too  close  to  the 
heater  igniting.     Three  were  due  to  an  operator  failure   (  human  error) 
in  start-up  or  shut-down.     One  gas  stove  was  faulty;   one  malfunctioned; 
and  one  was  improperly  installed. 

These  gas  heater  fires  caused  one  death  and  one  civilian  injurv- 
1983  ~  OTHER  ALTERNATIVE  HEATING  SOURCE  FIRES 

* 

During  1983  Massachusetts  saw  four  fires  involving  salamanders  and 
one  involving  a  coal  stove.     The  coal  stove  was  improperly  installed. 
Three  of  the  salamander  fires  were  caused  by  combustibles  too  close  to 
the  heater.     One  salamander  fire  was  due  to  operator  failure. 

Fortunately  there  were  no  injuries  in  these  five  fires. 

* 

Salamanders  are  gas-fired  portable  heaters,  frequently  used  on  construc- 
tion sites.     Salamanders  can  be  fueled  by  propane  gas  or  kerosene. 

1983  ~  UNVENTED  PORTABLE  KEROSENE  HEATER  FIRES 

We  found  eight  unvented  portable  kerosene  heater  fires  in  1983  and 
two  kerosene  appliance  fires   (  lamps) .     Three  of  the  unvented  portable 
heater  fires  occurred  in  residences   (  see  below) ;  one  in  a  service 
station;   and  four  in  various  businesses. 

Massachusetts  General  Law  Chapter  148,   Sections  5A,   25A  &  25B 
prohibit  the  installation  and  use  of  unvented  portable  kerosene 
heaters  in  buildings  used  for  human  habitation.     We  believe  that 
this  law  has  minimized  the  incidence  of  this  type  of  fire  because 
eight  incidents  is  a  low  figure  for  a  New  England  state. 

Three  unvented  portable  kerosene  heater  fires  took  place  in  March; 
two  each  in  February  and  April  and  one  in  December. 

We  found  that  unvented  kerosene  heater  fires  caused  no  deaths  in 
1983  but  did  result  in  two  civilian  injuries  and  an  estimated  $78,500. 
in  property  damages.      (NOTE:   In  1982  one  death  did  occur  in  an  unvented 
portable  kerosene  heater  fire.) 

CAUSES 

Four  kerosene  heater  fires  started  when  the  automatic  control  failed. 
Three  were  due  to  operator  misuse  and  one  was  of  undetermined  origins. 

The  two  kerosene  appliance  fires  were  lamps  knocked  over  by  humans 
or  pets. 
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COMPARATIVE  ANALYSIS  OF  CHIMNEY  AND  WOODSTOVE  FIRES 


CHIMNEY  FIRES 

The  number  of  chimney  fires  seems  to  fluctuate  with  the  overall 
usage  of  alternative  heating  methods   (  non-central  heating) .  In 
1937  when  heating  by  chimneys  was  a  more  common  practice,  the  total 
number  of  chimney  fires  and  the  percentage  of  chimney  fires  in  pro- 
portion to  total     fires,  were  much  larger.     1978  and  1979,  around  t^e 
time  of  the  Arab  Oil  Embargo,  also  show  a  sudden  increase  in  chimney 
fires   (  Note:  We  find  the  figures  for  these  years  to  be  low  due  to 
possible  underreporting.)    .     In  1982  and  1983,  we  see  the  effects 
of  the  oil  embargo  lessened,  with  the  percentage  chimney  fires  of 
total  fires  dropping  back  to  2%. 

A  far  more  telling  way  to  analyse  chimney  fires  nowadays,   is  to 
look  at  the  number  and  percentage  of  residential  fires  started  this 
way.     Total  fires  includes  not  only  all  types  of  property  (  manu- 
facturing, garages,  schools,  etc.)  but  mobile  property  (  cars,  trucks, 
airplanes)   as  well  as  rubbish  cans  and  dumpster  fires.     Chimney  fires 
are  fairly  limited  to  residential  occupancies  and  therefore  should  be 
examined  within  that  context. 

From  1982  to  1983  there  was  a  decrease  in  the  number  of  chimney 
fires.     The  percentage  of  residential  fires  caused  by  a  chimney 
fire  also  declined.     However,  chimney  fires  are  responsible  for 
around  ten  percent  of  residential  fires,  making  them  a  significant 
fire  problem. 

The  number  of  fatalities  occurring  in  chimney  fires  is  relatively 
small.     When  the  number  of  fire-deaths  due  to  chimney  fires  is 
compared  with  the  number  of  fire-deaths  due  to  smoking,  the  problem 
looks  inconsequential. 

CONCLUSION 

Although  chimney  fires  are  not  big  killers,   they  are  ten  percent 
of  residential  fires,  a  significant  portion.     The  causes  of  most 
chimney  fires  are  accidents   (  combustibles  too  close  to  the  fire- 
place) or  due  to  lack  of  maintenance   (  accumulation  of  creosote  in 
the  chimney) .     Both  of  these  causes  are  preventable. 

WOOD-BURNING  EQUIPMENT  FIRES 

In  1982,   51%  of  the  697  chimney  fires  involved  woodstoves.  In 
1983,   52%  of  the  chimney  fires  involved  woodstoves. 

The  number  of  chimney  fires  declined  from  1982  to  1983  while  the 
number  of  woodstove     fires  increased  from  1982  to  1983. 
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1982 

1983 

CHANGE 

CHIMNEY 
FIRES 

697 

546 

-151 

WOOD STOVE 
FIRES 

358 

391 

+33 

RATIO 

51% 

52% 

+1% 

WHEN 

By  doing  a  simple  ranking  of  the  months  when  woodburning  equipment 
fires  occur,  we  find  that  December  and  March  are  the  worst  months, 
followed  by  February  and  January.     It  is  interesting  to  note  that 
November  and  October  are  not  high  on  the  ranking,  but  only  the  later 
months  in  the  heating  season. 

WEIGHTED  RANKING  OF  WORST  MONTHS  FOR  CHIMNEY  FIRES 


#1  -  DECEMBER 

#2  -  MARCH 

#3  -  FEBRUARY 

#4  -  JANUARY 

#5  -  NOVEMBER 

#6  -  APRIL 

#7  -  JUNE  &  OCTOBER 

#8  -  MAY 

#9  -  SEPTEMBER 


CAUSES 

A  ranking  of  the  causes  of  woodstove  fires  show  that  lack  of  maint- 
enance is  the  leader.     Construction  or  installation  defficiency  is 
number  two;   operator/operation  defficiency  is  number  three;   and  the  fourth 
major  cause  is  combustibles  too  close  to  the  heat  source. 
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WEIGHTED  RANKING  OF  LEADING  CAUSES  OF  WOODSTOVE  FIRES 

#1  -  LACK  GF  MAINTENCANCE  (DIRTY  CHIMNEY) 

#2  -  CONSTRUCTION/INSTALLATION  DEFFICIENCY 

#3  -  OPERATOR/OPERATION  DEFFICIENCY 

#4  -  COMBUSTIBLE  TOO  CLOSE  TO  HEAT  SOURCE 

#5  -  PART  FAILURE 

#6  -  SPARK  AND  UNDETERMINED 


ANALYSIS  OF  CAUSES  BY  YEAR 


1977 

CAUSE              N  =  36 

1978 
N  =  114 

1979 
N  =  65 

1983 
N  =  389 

LACK  OF 

MAINTENANCE 
(DIRTY 
CHIMNEY) 

11 

42 

21 

251 

COMBUSTIBLE 
TOO  CLOSE 
TO  HEAT 

2 

3 

6 

33 

CONSTRUCTION/ 

INSTALLATION 

DEFFICIENCY 

10 

43 

18 

46 

OPERATOR/ 
OPERATION 
DEFFICIENCY 

5 

16 

12 

41 

SPARK 

2 

4 

1 

9 

PART 
FAILURE 

4 

6 

5 

3 

UNKNOWN 

2 

1 

3 

16 
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CASUALTIES 


YEAR 

CIVILIAN 
FATALITIES 

CIVILIAN 
INJURIES 

FIRE  SERVICE 
INJURIES 

1983 

2 

10 

1 

1982 

4 

2 

1981 

2 

1980 

3 

1976 

1 

1968 

2 

* 

Years 

for  which  data 

is  available. 

It  appears  that  Massachusetts  experiences  an  average  of  2-3  deaths 
per  year  in  chimney  and  woodstove  fires.     This  makes  1983  an  "average" 
year  with  two  deaths,  and  1982  an  "above  average"  year  with  four  deaths. 

CONCLUSION 

Despite  the  incompleteness  of  the  data,  one  conclusion  cannot  be 
ignored  —  most  chimney  fires  are  preventable.     Dirty  chimneys,  lack 
of  regular  maintenance  and  overheating  by  overloading  woodstoves,  cause 
many  unneccessary  fires. 


METHODOLOGICAL  NOTE:  The  figures  on  chimney  fires  cover  three  separate 
reporting  systems,  each  with  varying  degress  of  reliability. 
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CHIMNEY 

FIRES 

1937  -  1984 

YEAR 

CHIMNEY  FIRES 

AS 

%  OF  TOTAL  FIRES 

TOTAL 
FIRES 

DEATHS 
CHIMNEY 

LN 
FIRES 

1983 

546 
113 
207 
68 

Fireplace 
Chimney  /Flue 
Chimney  Connector 

2.1% 

25,844 

1 

1 

1982 

697 
160 
331 
152 

Fireplace 
Chimney/Flue 
Chimney  Connector 

2.7% 

25,688 

2 

1 
1 

1979 

443 

Chimneys  & 

Flues 

3.4% 

13,165 

0 

1978 

411 

Chimneys  & 

Flues 

3.1% 

13,220 

0 

1977 

268 

Chimneys  & 

Flues 

1.9% 

13,763 

0 

1976 

310 

Chimneys  & 

Flues 

2.2% 

14,117 

1 

1975 

258 

Chimneys  & 

Flues 

1.7% 

14,811 

0 

1973 

186 

Chimneys  & 

Flues 

1.2% 

0 

1969 

257 

Chimneys  & 

Flues 

1.5% 

0 

1968 

308 

Chimneys  & 

Flues 

1.5% 

19,895 

2 

( separate 
fires) 

1967 

176 

Chimneys  & 

Flues 

1.6% 

1946 

714 

■|  i. 

7.1% 

10,034 

549  Defective  Chimney 

165  Spark  From  Fireplace 

1937  837  9.7! 

258  Defective  Chimney 

579  Spark  From  Fireplace 


8,652 


************************************************** **************************** 


CHIMNEY  FIRES  AND  RESIDENTIAL  FIRES 


YEAR 


CHIMNEY  FIRES 


1984  599 

(first  three  quarters  only) 


RESIDENTIAL  FIRES 
5,199 


PERCENTAGE 
4.5% 


1983 
1982 


546 
697 


5,466 
5,634 


10.% 
12.5% 


